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1 PrinCut

1.1 How to use PrinCut

The PrinCut GUI is shown in Figure 1. PrinCut is a MATLAB app, and its package is also provided
in the supplementary. The app is tested and used on MATLAB 2022b.

Figure 1: The GUI of PrinCut. The left shows raw data without annotation. The right shows both raw
data and annotation overlay.

After loading the raw data (the data should be in tif format), users can adjust the contrast, zoom
in/out, and change different z slices to visualize the data. Users then need to give the z/x resolution
ratio and the smooth factor to calculate the principal curvature. For example, if the voxel size of
data is lum 1um  5um, then the z/x resolution ratio should be 5. The smooth factor is the
standard deviation (by pixel) of the Gaussian filter used to smooth data before calculating the principal
curvature. After adjusting the z/x resolution ratio and the smooth factor, click the "calculate principal
curvature" button.

When the principal curvature is calculated, users can add a cell label by simply clicking the cell,
and a 3D suggestive boundary will be automatically generated. We request the annotators check the
suggestive boundary on every z slice to make sure it’s correct. If the suggestive boundary contains
more than one cell, users can split the cell by clicking the center of each cell and PrinCut can give a
suggestive boundary to each cell. If the suggestive boundary only contains part of a cell, users can
merge two labels and PrinCut will give a suggestive boundary including the original labels. Users
can also use the "combine" button to combine two existing boundaries without generating suggestive
boundaries. Examples are shown in Figure 2. Four additional parameters are used to control the
suggestive boundary, which are "smart click correction", "Add cell dilate size", "crop size", and
"capacity design". In the methodology section, we will discuss how those parameters influence the
suggestive boundary.

However, there is a chance that the gap between two cells is too weak that the principal curvature is
still negative. In this case, users need to use the brush to draw the expected boundary. The size of the
brush can be adjusted by users, as is shown in Figure 5.






